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(54) RADIOGRAPHIC IMAGE PICKING-UP DEVICE 

(5 7) Abstract: 

PROBLEM TO BE SOLVED: To provide a radiographic 
image picking-up device having linearity in sensor sensititvity 
used favorably for medical care and non-destructive 
inspection. 

SOLUTION: This device is provided with plural input picture 
elements of which the each is provided with a charge 
conversion means 121 for converting an incident radiation into 
a charge, a charge accumulating means 122 for accumulating 
the converted charge, a control means 123 arranged between 
the means 121, 122 to control an electric field applied to the 
charge conversion means 121, and a reading-out means 124 
for reading out the charge accumulated in the charge 
accumulating means 122 or a reading-out means for reading 
out a signal based on a potential due to the charge accumulated 
in the means 122, an output line connected to the plural picture 
elements to output the charge read out from the input picture 
elements, and a switching means for resetting the charge 
accumulating means 122. 




http://wwwl9.ipdl.ncipi.go.jp/PAl/result/detail/main/wAAAlqaibtDA413108748Pl.htm 11/9/2006 



«9)t3*B#wjf (jp) 02) & H 4| & (a) iwmmmmm 

#^2001-108748 
(P2001-108748A) 
(43)&W0 ¥^13^4^200(2001.4.20) 



(5D intci. 7 wm&n F I 

G 0 1 T 1/00 G 0 1 T 1/00 

H0 1L 27/14 H0 4N 5/32 

31/09 H0 1L 27/14 

H 0 4 N 5/32 31/00 



(21)fflM## 


^K2000- 221410(P2000 -221410) 


(71) USA 


000001007 










(22)mse 


TO2^ 7 £21 0(2000. 7. 21) 




SG^ABKTjW 3 T§30# 2 ^ 






(72)89i# 


m mm 




t®mm 1-217410 




*S^ABaiKm^3TH30#2# 




¥^11^7^300(1999.7.30) 








0* (JP) 


(74)ftSA 


100065385 








#5E± IUT 



(54) ffiiW**] g^Wi&gff 
(57) [£*)] 



ttfcmisf *«*w-f R*ta i^a 1 2 4 xw«iBf*a^ 




i ] am Ltzmu^mm^mi-^m^m 

**+■ a ^ t *** t ■#- s mmmmmmo 
mm* 

[ft** 3 ] tfIfc*ffi«*^&ro-;fr©HK?-<D«fic& 
BfaollttK:'r*fc»©*viH||tBJfe#«ft# k f8l» 

** i i'sm»&*f^«m^fto 
[n**4] wffi^-r y^¥ar±, MSB«^f*a^a 

[it**5] mm^^yf-^mt, mmm^m^wt 

HfifWKMft * ftt v> 5 ft** 3 (cflBttoiftMIMitt 

iit**6] wB^-f yf-^ait, -«»*s«a*iiMii 

[»** 7 ] flSE^ 5> f-^att, -«iJJl«ffl*iSMB 

iit**si iftssmffiraeiM^aas, pn«Bg*:fruc 
v^it**i teia*©»i«si»«»«. 

[lt**9] p n#3tSr«figi-5-*©*«fa^*fr 
f«©^ffl};:, SJf#?p©7$:s>>©#- MHtf&tfl-SW 

** 8 twmnmtmiMmm. 
its** i o ] mmm^m^m\ mn,9mmm* 

[If ** i i ] MteA^M^ii, h 'J 9 

[it** 12 3 t fcwiBsa^a, mb«** 

[11**14] mtl«A»j:»|*j«^«rfttrflr»«r 



fc^-rsit** 1 (wE«©»ltll»«mo 

[if** i 5 ] frfsii#^#a© P n sbiw:, 
mmm» 

[it**i6] im ! mi*Mmtt* 

e V&li^^y K¥ t y ^*tt51*S 1 5 

its** 1 7 ] MiHm#^^a©-*-»is-f-©mfi 

£j3rM©*;&t1-5fc*©H:Vifm#@£¥a£#U 
^•t5ft**l fcffitt«)»Sti»»««ll. 

[it** 1 8 ] striawiSfsa^aro-^row^roste 

** 1 £Gtt®£ttttfttt{feg|E. 

its** 1 9 3 mmmffi ^g^a©--*©^©*®: 
mww#»o-*o^oiitt*i5fa©iiffiK:i-5fc 

[»** 2 o ] MBfflHBMMfttf. JMSftG a A s 
[ft** 2 1 ] p n^&fi&S-ra-^roiSlfi!** 

«JMSfa©fc*>©frts-#0>3Mi 

«**+«IIWW8KB«©»J»l|lWftS(* 

[?»** 2 2j < 1 4>tneM«P¥Jft. iiWBR*ffl 
n *sssas«i»¥ao n $lftK h 7 * © 

IttMftft&ll. 
[ft**2 3] tt>IWB^yf-#«t«nE« 

y-tj/ h-f-sy-fes/ h*-K, Bdia^-Ys'^aiWia 
k^w u^asr^-7 Mre«««*?s-cAMttMti 

h\ 



-2- 



Sc 

2 4 ] StJlS^SHr- K t «WE«*ffl U*- K 

3g 2 3 (r|B«WgtM»^^tt. 
[»*3S2 5] ^4<fct>, ttB«5*WU*a» WE 

[M*g 2 6] />fc < 1 1, iflEfMUP^B:, MCtW 
2 7] < k t> , (HfEfW«i¥S, fltriBIBffi 

[0 0 0 1] 
[0 0 0 2] 

jMN5Xi*«*3f«£LT, x$£3fet^m-t-s^- 
•^•/fyf^T-fr (i. i. ) , TUf^y* 

(1. I. -TVWfA) „ r<D^*tt, 
l?@fK© *>©*-?& 5. 

[0003] ftfc^StifcxIMfttt^-sWVT 1 

[0 0 0 4] 

4/K&&Jt«l/-c\ RWtBr#R& 
[0 0 0 5] (Sft) #3SI3©gK)tt, ±EXI»S 
[0 0 0 6] X, #36W©BWtt» A«Ufc»lt*K» 



[0 0 0 7] ipyLT, #38W©B«Jtt» 51*ftA*#ft 

[0008] Hic^Kcoawa, g&&a S/ J>&<, ^£ 
[0009] #?sei3© i ftn i t) flSflRa-fb^nTtS 

[0 0 10] 

[SSH&*fc1-5fc»©#»] ±8E«H«r*Bfti-5fcfc 

SrU-fey M-SfcfeO^-Yy^g, £}rf SWISS 
[0 0 1 1 ] X, AWUfcMt^&Slfl-^ 

[0 0 12] fcJ8, *«fl&mvt, »C«»tH:» XH 
[0 0 13] 

[0 0 14] am, #3§w-<fc5x$ir:^©«w 
[ooi5] nm^, i o oa, xn©-^^ 

^as-C, X»©JMtfcJ:oT1I*-:£?L*£iaW-5. 4 

«tr*i-8flr»tu"ci(*fflsix6. 2ooii, mm* 

y TOW*W bgRT?, KUKftK 1 0±K h 9 ^v 5 ^ ^ 

[0 0 16] xm-t^is^fMl 0 011 Ga As, G 
aP, Ge, Si4Wif^b*5, p + ll0, 
n— i ) 12 0, n + H 3 0 ^SJl 

«!p + fl Otn— M2 OOftWfrblKtfZp i 
3h-K£, n + l3 0±[C^$ti5^HS3 l, 3 
2, P + il 0Tl-«^^fc^«ll 1, 12 lei 9 



-3- 



1 o ott, ±mvt£*m&<Dm&mmzMi$.-f?>z.k 

[0017] gW-tt! LlfS 2 0 0 (4, 1 ±KE«& 

}4, y— noi, y— ^, gttii 
b*5 0 h?:^**2H:, KSflEi i 3-eSfoft/r^ 

7*^7 7^->!)a^ JKy->!)=!V, W^ti^P?. 

ji,e>», *s«^7^g«±i-4oo < ceJiTco{ss-e^ 

A1J§, 1 1 2i4^MJl-Cfc2>„ Hl-e(4H^§H-CV^ 

fti^as, tt^w u» 2 o o >^ h% urv> 

5» 

[0018] K*ttJ Uft 2 0 0 ©&M1 U2i XH-lr 
Wy^SfSl 0 0O&II1 1 fctt, ^vy&Hl 3(C 

[ooi9] hy>i?x* 2\±, mv&ft^fmiBi'&mz^ 

-tmztoYyyJ*? l 2 4ic*f-j£L-cv^ 0 
[0 0 2 0] fcja, EI2 3 (A) (4, tt*ttibtt#2 0 
0©tt<7)-«SrttlM-*-S«*«l¥Bia, H2 3 (B) 

[4, in 2 3 (A) rox-x' (r^itsm^W^fffiia-efe 

5, X, 12 3 (A) fcSSilSWWS-lEoVvrH:, 

[0 0 2 1] 13 2(4, *5SWfcJ;5Xi»JMfcSa©-W 

[0 0 2 2] B2K*V^, A*W*-C*«*tt*A- 
(4, «#iEm#^TfoSX^-fe>-^-fe;n 2 1, 

ffl¥St*5fiMl2 2, XityffeH2 1i)> 
1 2 2fc<E§S1-$, 5 
lWPfW-TNb«*l©h?i'«>Jl4'12 3, 

2 2^&ft*SrSI!*tti-, I^fflL¥ax-fc5^2©h 

3(4, XiSft-fe^f-k/H 2 H!UD*Lfc*u51tiHSrfBJ»i- 
2>$iJ«^Si:ftSo 

[0 0 2 3] Xi»-feVf"fe/H 2 1 (4, Hi© F?^ 

**ta«SivrvvftvHMifc, X*tvt-6*12 1 

^gwssaastu *ix$i;i 2 2oiiwi2©h7 

y^** 1 2 3, 1 2 4 tglKSftftV^fctt. 

®*i 2 2©^«©me^ii^i-sfc&©#am&H 

[0 0 2 4] fc¥M&Mffi (f7 b l^**-t?©;£3E 



i^s?** i 2 4 assftsti/r. 

2 2^f>fflMl 2 5tff^3^|f,$tb, i©{ff- 
/!>*, tttfjl&l 2 5tgM$ttSTVyi 4 O&tf-L-Cffi 
ABKl SOfcAaSft, WiWk\ 30(r4oT?iJ^ 

tfc)«*uj**ns. «-ta^i»i25(4, ffl^y-fey 

h 1 5 0l£<fc!jm#V v fcHa&£*v5. tti 

AiJSl 3 0(4, «Jt«W*»i:fcfcRrt6>n*:»BWi! 

5h7y^^ tf-wm) <t^&&<9, ^^©stats 
^ib<A lu , * II2 , -frmxm&i 3 owii^A^^n 
th7v-^^^it, ^assA^^jrrtwt^- 

[0 0 2 5] El 2 3 (A) SO ! l2 3 (B) CO^Tlft 

[0 0 2 6] #7*£«©4 5&Se»«l±!', Tiff 
1S23K (->y 3>a[{U» 2 3 2, iUgjft 

7^77^^113^2 3 3, n^TWr^-ypa 
V23 4&'0 t ±SISm&2 3 5©S*S|«{r^$n-CV> 
5. IIh7^? 1 2 3, 1 24 tSa«il22 
14, H^$li5±5fclSl-©aS«»BE-CfPKSn-CV^ 
•So W-©«JBR*»fc©fc®, MlS« 5 I<ffl^, S 

[0 0 2 7] &$«1 1 2(4, K7y^^l2 3«± 

t as. 1 2±icxm^y^^u 
ioo#«*iWfcSsttsn5. rr.^}4, «-pf#«u:-tE 
^ i/ v tm#&m £ Hfc«9^^ § ix-c ^ s o 

[0 0 2 8] »£4£ 1 ±K»***lfc#*»ii*rtW) 

*#Ht!SttJMSJ*^ (a#ttO. 5/t mKT) fcftfc. & 
y^SBl 0 0Sriii8Ufc-W<o»ltift»iJ;a*MsHi««) 

[0 0 2 9] »4t»oxi»-fey>y^a5iootK*Hi 

SG(4, 1 0 0%©BflP^Sr*LT^5ii(r«S„ X, 
tt»fflR±fcK*ffl LIS»©*8:J&S-i-5 - 1 K J: 9 . 
X*ro7J»aW«©fc*oa5aSr#J<j65.S*s*v^fc», 

*ti/5^*#©«Ht, H#*fctJ:Sas, 3 0FPS 
( 1 »te 3 0 @©Hf;B^tH t : 7 *»6 6 

0 F P S ©'|f$&©W^ffl L fc+^se-r 5 ii^t?^ 

[0 0 30] 13 (A) (4, ^fSirA'©^*©^-?* 
!3, 03 (B) 75SS3 (D) (4, ±|BX»#^*© 



0 3 (B) MI3 (D) fc*SVvt, illJWt 

•To 

[0 0 3 1 ] 03 (B) tt, -feyf-y-fei/ HKffi&^-f 

124, ttitsBV-tv h 1-7^^ 1 5 0^^-vi"5 
13 (b) i^-f-J:5t, SSfii2 2Ctfi 

3tt, ^ICV A -V T (V T tth7^^1 2 3£>Lt 

[0032] H3 (o «, m^a^ffi^-r^^ 

^•y/Hg-CfeSo h7>^? 1 2 4*S^-7<D^ffif, 
X*#*^f-fe/H 2 lfcJIMtS ■feV**A'l 

2 i«tn?. *^yr«u *o+-r»r*, h?> 

i?** 1 2 3&#LTa$SB?*l 2 2K»aS*U 

Mi 2 2w*ffi*5*fi:v v *»e>gBftrt-s. 

[0 0 3 3] 13 (D) it I*fflLW?rit*fV 

t7Ltft|t, b7^** 1 2 4 7)S3f-y-f Sir, 
»tl 2 2K*a£*lfcflm**tt£*l 2 5KK*tti 

[0034] maKiidii, ±iB£o-fevi>-y-try b, 

[0 0 3 5] 04ti, XMktomm<omto(D-9it:1SLm 
-rz>tz.*b<Di> 4 5 -y9f->r- b-C&S. 
[0 0 3 6] b ?J":>**1 2 3CD^-hiC^X.5mJE 

-jtmffi (mj£v A ) ir-rsc w^m 2 5©y-t 

yb (y-fey b*{iv v ) &, ^^V^Lt, ttWil 

y-fe-y h hf^^ i 5 o£*^f s-i-eff&ofc 

*iFjfe3E0Kl 2OT?0 vl fc^^SrJn*., 

si 2 2K»a*ix*:flr-»fc, 2 skk^ih 

AHISi 3 0/$>e>l6&tti?j (v ou J ;&s$*l3. 

[0037] an^L-fcxntytffl^wia 

03o<5^*^iao-C^5. 1511, SitG 
e©0« 

[0 0 3 8] |S*ffl&t5»«ffflftif<Offl«-C?tt, 0. 1 

[0 0 3 9] X*!SMJltt, JH : HM***Vvtf»©* 
Wtr**.fc«*, ^K*t>^l eVit)^v>l 

8ft;^h£<, rt^o, X»HxcD7ctv^ltWM*L-i/\ 
Ga A s-^G a P^f*, ^> K** yT^S i <fc <3 7C§ 



[0 0 4 0] HI 5 1^ Ufc«(C, S it*, X*SW)®lR# 
[0 04 1] 0 6i±, !MW*:fl!)*m©3SW*»KJ:«'*-r 

yrw^*-rsfcfeir^*^^v^-^^-r„ 

[0 0 4 2] GaAs, C d T e 13 5 e Vgft L 

fc^ot, 5 o k e vroxi^b 1 0 0 0 0{@ 

©^•r y T*f^^i-5Ct*St?^5„ GaAs, Cd 
Tett/<vmyn*t<, a>o, £ (eV) 

[0 0 4 3] $ GaAsli SSfiCO^^tt^ffi 

<, !S*«iS/hS<, K£ffl*»iL,Ta*U\ G a A 

4 ^WHIWfl^S- t *ST?# 5„ GaAs (DfiMfe 

[0 0 4 4] 01<0Xi»-fc>'f-|J:*SV>-C, x^Sr^ffl-r 
(xHtV^y^l 0 0) C0n"7§3 0, p + S 

[0 0 4 5] 0 7{Ct±, S i lC*Jtt5n + ifcSVM±p<Z> 

-To }£ta W 1 0 0 £3 • c m£A±t?ffi < , ;6>0, PPM 
ffittl 0VK±, S*L<ttl 0 0 VBLtk-t&Zklfi 
ff*U\ lmm5a<CO^S(C-t5W4, 1 00 0V 
«±fcWAomff/J5**6tu5„ GaAs-Cii, 107Q 

5o X> GaAsli, GefcPI««:X*!ftiR1*ttSr*L 

[0046] @2t, SflOOO Id}*, SiflilO 
0 0 VJJt±©mEE£ETOn-f3<, GaAsfli, <^;•9^Sv^ 

[0 0 4 7] h7y^^ (IIh7y^^:TF 
T) 1 2 3K, -3emffiV A «rHf|cJp^.5itKJ;t). 
■fe^-fe/H 2 l©t5-*©fl«tt, ?ri-VA-VT 

[0048] B8I1, TiBr, Csl, Se CDXiHeS 
[0 04 9] El 2 4 ic&VMTiS, *jBf*©¥*^Sri«» 



-5- 



gp2o' o>tmt\,x* nmin%-%~rz>z.t Oio 7 

Gem), BSm»l ^K*ty^l. 5eV) tfvh 

*:p|i?i^ (e-fy^*) 

if^b, GaAsttfKi^. 10' }4n+Jf -tr^UT 

[0050] H9i4, &mw<Di&<Dm&Mm\z£z>xm 

[OOSll^HtMB, p+ll Opiate, p+J: 
•9<SV^fi©pffi«5 0 0 (#-H««£43) Sr^lt 
Site J; 9, X*MfeW«Ci«SEHJJP*-t-8a^©x 
JSffi»iu$#ft#»ilfn£H>3, p n&£»SJ££&i- 

Lfct> -5. 

[0 0 5 2] HlOO, #»9J®, * bC&©Hl(S3gtt 

[0 0 5 3] **«Bg«tt, ±»n4«*3 0*»*L 
fc^O-cabt), ^lfe«*efe^-f-5»l-a*^&So 3 3 

[ 0 0 5 4 ] H 1 1 tt, S Ktt0>$NO*S 

[ 0 0 5 5 ] H 1 l (4, Tffl£ffi*¥ttii:£«fc bfctftj 
T'fe5„ ItWa&Kl 1 4 1^5 JS)23IhIK^ 

SSI I4rti:« nSSifliSy^, 

Wfs^^t, I- 5 >--y* * 1 l 5ris^$£;h/C^ 

[0 0 5 6] 12112(4, *%Wte£ZXil)Mfflm.<Otll 

V**/H 2 1 (CD -fey h h7^^ 1 2 6*iiL 
fc. !Hf}-hh?yi>« (y-fef 
9) 1 2 6»gAK4 9, *y-9-««Mk*3W|-C#8. 
HEEVRS&, VA-VT 4 9*-TAt<!2:rf 6r tic 

tyf. h7^^^ 1 2 6(4, -feVf-fe/H 2 1 

[0 0 5 7] H2 2K, ±|BX*»ttaBHB©-?>r5^ 

[0 0 5 8] tf>Rl, 0R2-, 0V1, 0V2, </> VRtr*: 
1 2 6 0-7*-KCVB omJE&#X.-C*5< t, 

-feyf-^lc^/^A^x^A^, S»ii2 2 m 

mmcj KXsttmQvn,. mmzntztz. v 

Uns6 =Q LnnBe /c, tt, v B -V TII J:!)**<*6 
ZfrKL&L ■Ajyf-' Yyyitxf 1 2 4KS 
A&ltE/^^fe&^i: 5fc-C#S 0 i§A**J±if4, 
#IxJ4, H3 (C) "Cf Lfch7^^12 4©Via 

(122) fcSF»3;h,34:, F7y^^l2 4CfflA 



[0 0 5 9] HI 3i4, htaJty 

[0 0 6 0] X^yf h7^?l 2 7©iW£\ H 
1 2 0-fe^t©h7y^^ 12 6 irPMfcDiMlst-rS 
£, lHHii-^7l!#icVBro«JE*#x.rfc< i, USPS- 
Si 2 2 OgftfiitCl ) 14, VB-VTH£i±W«ElC* 
f,*V«tf5„ g^L.h7V^^12 4iJ>f ) W 
#8f5g-S 1 2 2 (Ddr-Y U T 7 n-%ffi±1rZ 
Ct^49, «*HdB««)»tt«raS«r6ti:*-e* 

fee 

[0 0 6 1 ] xmxdk»+»^ts^tttt. *?m(D 
[0 0 6 2] rroa«ei-4f, i*x«Wii«Aofct 

**127i4, !)tyh'^»yfi:^!J7t-/'!- 
7 n -B&Jt©««|III& t © -o©«|g^ IWS 
-C--*3„ 

[0 0 6 3] HI 4 14, h?yv ! ^^ 1 2 6, 1 2 7& 

[0 0 6 4] V B i4, V A ioarF^tV^ ra^gA 
( (V.-V^a, ) *» (V B -V TII128 ) ) , 

Q^, = (V A -V TH126 -Vv) C, 

[0 0 6 5] V A , V B , V R £^x.5 r £ tCfc <9 , Q 
^ ***K3e*.5rt*s-e*5. >;/•?• 
ys?;*-* i 2 4 ©y-* • h»«BE (v s -G max ) *» 
y-*-Ki~-fy|W©i»«JBE (V s -D raax ) ©/h£v^± 

[0 0 6 6] 01 5t4, #-fc/WC, y-^7tnr&t 

(4, 12 8, T-y?tt£Z> Yy^ 

[0067] 116, Hi 7^t>*H 1 8 [4, H 1 2 , H 
1 3St^H 1 4 W«fiKC9^fi-feyKt, ^ft-eft,, H 1 5 

oy— ^7*Br*Kitfct3<D-es>5„ Hi 6, his 

•CI4, !) t j- h h 5 yi?^ ? 1 2 6 S^MMIt 5 i 

[0 0 6 8] HI 9(4, H3£/^~^y-r^«r»*i-« 
fc&ir, ffi^3R*2 3RiS0R«tfc^l(£JgtB-CS>5. HI 9 

(N) Sr. h?ys>*#i 3 lfc^ur, 

c N ic*a-r5 0 *^k«* (s) ^*as*t 



-6- 



tz&s WtMf^ lt#J*#*£trflHS' (S+N) 
\-7VV*9 1 3 2^LtI*BLtfiSiC s l: 
H8H-2>„ ^rroi^ if«^l;c N , c s roR^>f>« 

y^? 1 3 5, 1 3 6Sr*^L, 

trfS#&tt*UJU Ilry/l 3 7fcJ;5. gftftg 

fc^trflt* (S + N) £>bXtfjftd (N) ££L3li,>T 

(S) £W7J-f5 (Vo u t) . 13 3, 13 4 
(2, «S*C N , C s t!)t? b-TS h7^^-?fc 
•fe/i'&y -fey H-5flSl^SC N i:C s l4, 0HRI: 
±n7^^13 5« 13 6£:t>U UtyM 

[0 0 6 9] ftfc, #»H©5U©X«llfMfeSlt©-fllfc 

[0 0 7 0] 0 2 5 it, *J5«|:i5Xt-i:yfo|» 

[0 0 7 1 ] 02 5(i*3^-C, Ell £ H £#l$#-5§-©g& 

mi, m i -c&e L.fc± 5 ■fey^^a looti 

•To 

[0 0 7 2] XS»-t>">V^SPl 0 Ott, ±^Ufci5 
fc, GaAs, GaP, S i ttHn^m^JS^XmOL 
5*1, 11*13 10, p-JB 3 2 0, p-Jl3 

SOfcWfS. ift&JBtt, £SJl#n + JI3 1 0£p 
"i3 2 0C#ffiMJKWp in^t-K^Mt 
S 0 P + S3 3 0±, 0*19, xJHAJtflHctt, &AV 

3 1, 3 2#»J*3;H, n + J§3 1 OT, 9 , X$H 
A&MBJi:£*i-<M, ££TttK*aL*2 0 0Hfc*l*3 
ftfc&JRJil l, 1 2tr^-r5„ 2ii, M&L 

fci5i^<UTp<^^fc5. X^-fe^-^V^^B 1 0 0 

[0073] S^$tLSJ;5(-, xH-fe:/^ 
^gfll 0 0<0^d--K©SSHE*rift* s H*oTV^5^ 

0iXt*0 2fc*£;h,$fll4:»fco^5. 
[0 0 7 4] WWnffl L« 2 0 0 ft, I6tt£tiil ±£@lg 

lh?y^?2H y-h221, n + y-*, n + K 
^MiiMUEO^MFfMSttl 2 2 3 , y 

tt5o BJltiaflS, El 2 5-Cftg|^$ttrv^v^, SS 
^tUL§I$2 0 OKtt, g^fii&S^iv-*-^^* 5 

[0075] E12 6(C, EI2 5 iZ^^tltzXB^^^ 



ftt 5 x|««fe«gro«f^#[H]!J§£^o El 2 

[0 0 7 6] El 2 6 iC&^Ttt, W-fe/Hl, XiH: ^ 
iHr/H 2 1, Sitil 2 2, X$HryiHr/H 2 1 
HO«*tlWtl 2 2fc1EaH-5!Bl«3nS!©?| 
g^b^^-^^^ (TFT) 123, #i§1122^t) 
ft**»*ffl^2©nffl©»lg|h?V$?;** (TF 
T) 1 2 4&%-tZ. 

[0 0 7 7] E12 6T?!*, h't LXm^&fcX 

l^SXlSHrl'-iHr/H 2 l©ffitttfSEI2i;:^£;h-5SM 

iaiiHi:**o-c^6. 

[00 78] *¥£3tHIi& {'✓7].l'^?-*) 12 
0fc±9» ffr*i:ir#W-fe/vrom2coiillh7yv ! ^ 
?124«^t, #*&-fe/W#»*l 2 2*» 

baam 2 5te«*a*K*B3ii, -©ffi^\ 

Jfcl 2 5K*»SiT,aTV^l 4 0*^UTW*HK1 
3 0icA7^$n, tftftlel&l 3 0icJ;o-C, ^ijrtWii 
fttti^ftS. #«#*5lC*B*B« (HO: 7y7") Sr$j 

(fctx.it, 20cmX20cm Ji N3cmX43ciD©?c££) ©Sfe 

mm (iiSO. 5~3 P FS«) iCJt^T, ^$©18$ 
9 v OWK h?y^#oy-hi tti7^H t ofc 

+ p F*»bl00p FSICftoT^t ^©T?, ft-f-»ifl 

#jt*^ fr*anc*i 2 2 

t&mmi 2 5f±, w^ny-fey h b9^^^ 1 5 

0{ci;t9, 2 4Sr^-L,T«(tVvte»g 

^tvSo ffi7j@gSl 3 Oii, «*tfffl*»^i:BKtt6 
tufcf-v^y y^Miii 6 ot. z.ny-yfwir 

Sr*1-5c (El 3 5 comi&&ti[Hl?§El#)S) r»ffi^Hgg 

30m eai^^+TfciD, u*»*»6«)««tfli 

Wi?^^©J:5*3&tlBlKl 9 5A»p>*hi, *H2, •••© 
(V OUT ) $tu5o 

[0 0 7 9] E12 7(i, El 2 6iC^$^5XH»^B 
[0 0 8 0] F7y^?12 3®y-H^x.5t)i 

(«£eva) ti-s. nmm*i iztmts 

mi2 5<D})±yb<DtcM^ *V R lrV R ttT, !)* 

l50WyJ:U Niifl-, tVj.&Xi'b-fZ (y-try 
h*-K) . *v R , ^,^71:11, xa-fe 

yf-fe/n 2 1 1±, ^^-Ftiiv^o fttc, zK¥* 
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3SH&1 2 0-?<l>V l \ZsVl<?.%Mz., 2 2\Z 

*3t&*Hl, *H2-ifTfc5 f-^lJ 

feJK&ffl* (Vout) assitfi. PBHBffia* 

[0 0 8 1 ] Jif3L;fc1M^W4, #A¥7i'vir»L. 

[0 0 8 2] »\ K*BJL*-KO#Vl (i=l, 
2, 3-) ^^V$tl5Effir^WL.^S-C$>5 h7 

vj7.^\2A^y^tzMM (<t>n%*7#m) -c, 
y-fe y h^jrcfcS h?ys*** i so^Lfc^S 
(ovpt^-y^ft) K-fsrii*), w**o*oyir 

tvC, ffiOir/wSi^ffll^-^Sf-fSSi* (CC 

[0 0 8 3] B2 5©xm?yti:fc'^'r 1 X$-Hfcffl 
•f3§E#©P + ®3 3 0, n + l3 1 ocoir^tt, tm 

[0 0 8 4] 1 2 3i^-^«IEVA % 

&}c:;!jp tit), -fevf-fe/n 2 

iSffitt, fiCVA-VT fcfcoTVS. irV 

[0 0 8 5] 0 2 8!4, «gflJ!(75SlJcOX$-feVf-c7}-0tj 

14, H2 4te^Stu5X»-fey^©Xi»-feV'>y^S81 
0 OWffitt^^otvS^J-CfeO, p-l!fc£VM4i 

iSl/T^S. *ilSAie5fi*tW (iC-Cttp-®*) 3 20 

©mat, ^s&c^*r5it oio'bc 

m) , fflltt 5eV) 

6, GaAsSripJffli-«rt*a*U\ 3 10l4n + 
8. 3 3 0lV«tfe5„ 
[0 0 8 6] H 2 9 14, #36W®, fiiiroX^-fe^f-©- 

[0 0 8 7] #«4, B2 9t*$WXitytO > 

«) znmmxmfcmnkLxmomz^i-x^Zo r. 

tftt, n + ^3 1 OCDj^ffliC, n + 4 9ffiV^gCDn 
«3 5 0 0 fc<5) *KltSitKi 



9, X«fcW«Kil5«EB«P*i-5»#©» JSi2©&tt 
ft1tff©«»*rH»)» p n^©IfEE&3fc»l,-C^5. 

[0 0 8 8] E]3 0i4, #3PJ©, SfcfcflfcWXiBMr^ 
■9-<o-«Sr^-r«l»WBfMia-C fe 5o 

[ o o 8 9 ] #$M, 13 2 9(^£ Hsxityfro, 
xiHryv-y^i o oroffittriWio-o^J-efc 

«32o) ^mmxmmmut Lx&*>m*^i<x^ 

5„ rr-Cii, ±gfip + 3 0*iMiUfct>©t?*) 

0, $te&&3fc&-rS©Ki3!i:£#&5. 3 3(4, p + « 
*3 0Sr»|«i-S«S»BfeaS)5. 
[0 0 90] H30T7. p-«3 2 0lrg»fllil- 

©#v^-c, «a, tffc&tfgejfrt 

3„ fcfc'L, £Sgi4p + £n + ©Hg, n-«*^JP*lc: 

[0091] asm, *3§w©, $ hKmommmm 

[0092] H31i4, 111 2 8^7j;£thZ>X&-Z>-f<D 
T$JSt££, LtzWX'h <0 , HlfflXl 

■fe^f-^(4, xl^y^^m o 0©ffi4&JI&£>L 
fc^-a•©#lJ-c•fc5 <> rr-ei4, WHMfcKi l 4&/Bv> 

P**l 1 6Jbfc^-Mt«Srjej«i-5rit?s b?^ 

i i 5 afrits *vc 

[0 0 9 3] 0 3 214, flfe®Xi**V^©--fll4:»W"*- 
5fc»©«*tt»fBB|-C*>S. E3 2{Ci4, 13 11;* 
S*L5X»-fey^K*5V^, n + $f«3 1 0©^9£ft 
Id, n + «J®3 1 O£07M*ttA0ffiV*nSW*3 1 

n^-g-C©n^«3 1 0©ilfflm#»16i^(-4 , 3, p 

[0 0 94] m 3 3 (4, #5SWlc 4 5 XlMMfeSIt®* 
flfc©WS:8iW1-5fc*©«l»W«ffilHiaBI^*>5. 

•ei4, si 2Vttzti&mMmffflHB&iatt&-ti' 

[ 0 0 9 5 ] m 3 4 (4, ±lEX*«««*SrK»W-fll 

[0 0 9 6] 0 Rj, 0R 2 -, 0V X , «V Z , • -£0 
V R tC-?rtL^tLB«L--C, h7^^12 4, 12 

6, 13 0S:I»U tvtt;!' (-feyf-SE) 12 1* 
!)tyht5, 0Rjl, 0R 2 ©*7B#(4, D ir y b h 5 
y-^^ l 2 6 *^ia7til; Lftv^t, y-feyh 
h^^v 5 ^^ 1 2 6©^-M^V B ©«j£*4f-^.r*5< 
t, -ky^?P(cafi7J*A7JXM/JSA»3, »il2 2 

^^ V Langa =Q Lange /C, 14, V B -V TH 4 9 7C^ 
<*6jfcv\ rtiti?), h?^^^i 2 4\zmXte 



-8- 



0 3 (C) •C*LfciIh7^^1 2 4<DVmaxJ: 

(C) 1 2 2ic#^$tl5i, h?^** 1 2 4©ffl 

croj;5l-, h7 1 2 6 ©IE«i£ftiiJ#Pl-£ C i: 

T\ CCD* if •CT'/v- * y ^ t J: Silt V 3 <fc 5 ftB 

[0 0 9 7] kfe^A,, xtky/y^ioooitt 

^ifet&tfcotl), 01 375S01 9fc*3it6 
J;?ft»W#HIIi]S&0«3^T, Xilft-fev^v^ffl© 

Z> z bUS o ~£xkfa\ 

[oo9 8] i3 5ii, mt>®m<Dimmrin-eh?>o 

1 7 OiCfcO, #7^V^6,<0ti}^Srry 
7*1 4 0^^-UT^4l 6 O{CteS|/NVl'^0T(Cj;!J|l 
BtFfcteiSSs h wi^* l 9 SfrbW&^^i 1 r- 
7y-^^ l 8 oicmjj&tiXTy^i 9 o^r^-u-cv 

o u tWffi^JriSftSftS,, 127, 0 3 4 ©^jH^* 
fi, tfTSr^LT^S, 

[0 0 9 9] 0 2 OS, J|fe»tt£tR±fcJgjS$nfcai* 
WUHIH»*JMlLfc«R2 0 0©±fc, «£ft©X$ 

8*1 5 0 0, 1 6 0 0 tt^^mffitbBK, ffl 
#011** U llBSSSB^jbSR^ltiUS^ 0 o±te 
K»$il5o JJS*H1L«2 0 0©g&l i L-C^7^S 

[oioo] 02 1ft, *»W©!Wft«fll«:fflv^fcE« 

[0 1 0 1] 02 lldfcM^T, 1 0 0 l itxf&&£Mb 

ftsxist, i o o 2itxmmm<offlffl%m ; kff?xm 

i"ryfi-> 1 0 0 3 (4M*tfSlX« «T»^ 9 , 10 0 4 
tt»F£#, 1 0 0 5fi*5SW*fflV>)t»Stil6«ffl«, 1 
0 0 6 HttftttUftltiS 1 0 0 5a»b©tiS-JH:^-*«m 

-rzf-ft&mmux'hZv ioo7tt=^-« 

£><9, f-^M«l 0 0 6^e>cO{f'tl^<5^T > 
X«I«SCRT?fflT^/K 1 0 0 9t$*U 

fc*>, o io, xtt«Jtt$i o i l&tf 

avf Xi^K1tJES5£*l 0 1 2&^bT, Xifl 

o o i *tdPLrx«Blfe*oM«it1T5. 

[0 10 2] 

(i) nmmom^fi^tkM^mn^mm^- 



(2) ^iswi^A^Bfi-, 
3 0 

(3) 8Wfe«r/»5:<i-5ri:*S"Ct5. 

(4) Krtflefc-fS 

(5) mmmihom^m^m^bmi^m^^m 
t), jt*ffi<isss/N-c»iBistj6T?t5«H±^#e>ti, 

[12] **W»^i»*<e36ttro-«9^i-«P&»<» 

[113] 113 (A) , @3 (B) , 13 (C) &tf03 
(D) (4, ^»«««H©iWa-fe^(0-«|S:^t«l6 

mmmim (S3 (a) ) RuzcomvptD-m**-? 

Tf.T-^y^j^m (El 3 (B) , 0 3 (C) SO=i3 
(D) ) -CfcSo 

[14] J^IWt^«ro»f&0-W£S-f 

[05] BibG90>xnp*A'*-bWm&ba>- 

[0 6] !|sJIW»:©*moJWW«fcJ:«*iryr©£)««r 
^6fc*tc&Mft^/^-©-0g**1-#t±0^fe 
5o 

[0 7] Si ttittSn* a«#*>3W*pI!flB«©Jg 
iLfc, EWjn«J£i£;SJi©J¥£i© 
BI^©-^^-f#tt0T*fe5o 
[0 8] Ti Br, C s I RXfS e ©XUBfcflX^tt©- 

[09] *%wom&M®.mm<D-mtt-fxm> 

*©«B$©rS50-e<fe3 o 

[0n] ^w©»ati»««ia$iiw-w*3H-x*-fe 
[0i2] *3sw©*w*ii«a6s©-«**^«i&w 

[013] *38Wro*{a-feyKO-f!|«r^-r«!ffi|iIISBIt? 
[014] *38M©m<fi:*/KO-tf!l«r^-*-«flfilH]Kig-e 

[015] «Bj©mMH»^a©-^*^i-«B&w 

<SHKIb«SB|-C*>5. 
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[017] *wn<nm&±w--mi^-t$£ffi®®®~e 
[mi 8] jfmmm-tL-tw-w^i-^mm&mx' 
[nig] ^wM(DmMmmmmm^-m^7ji-rnm&} 
[02 0] xMMsmo-m&m*iy&£MMm 
[Ei2i] *wmmmm&mm*m^m%mm 

[02 2] »dti»S«l«*0»^©-«ISr^1-^'r 5 V 

[02 3] 02 3 (A) J4, Sctt*»fci6lK©-«J*0iJ 
Sr^-f ms:W¥ffi0-e& 9 , 02 3 (B) 02 3 
(A) »X-X' fci3»5*SCttllfffiH-e*)S. 
[02 4] raft0^#*M^XMMHtt*J:L-C* 

[0 2 5] *3SM©a*»««K«©-«IISr*i-X«-lr 

[02 6] #»W<Oj^»*^«<0-fl**^l»W 
^«0K0^?fe5o 

[02 7] S*»««3l«©»fP©-W*r*-*-#^ 5 V 

[02 8] 3MSMO»WiMl«*8«©-W«r^-rxl»ir 
yf-©«W»fffi0-C-fo5o 

[02 9] **W©*kWi»»«ll««©-««r*i-XilMr 
vf-(O«8&W©fB0-Cfo5o 

[03 0] *3fiW<oJkjt»»««H«)-«i|S:^i-XlS-fe 

[03 1] #*i«©j^»*«®«©-flfc^-rx|** 
>-^©«ift»rffi0-t'&£ o 

[03 2] *3SM©«*i»a«S«©-«*^i-Xi»-fe 



^f-»«S&W»fffi0-t?&5o 
[03 3] **W©i^»iWRi5il©-«l*^t«l*W 

[034] m$mm&mm<nmft<D-m%7F-r?-<{ s v 

[03 5] Ba0K©-«*ia*t«*«EIIH-e*$. 
l 

2 h?^** 

10 p+ i 

20 ii 

3 0 n+ € 

3i, 32 &mm 
11,12 &mi§ 
1 3 /<y7&m 

40, 50 i&mm 

y— kk> 
mm 

All 

*m 
mm 

Xill-feyf-fe/w 
Sifll-?^^? 

TV7" 

Xi&SHryS'V^gfS 



l 0 l 

1 0 2 

1 0 3 

1 1 0 

1 1 1 



12 3 
1 2 4 
1 2 5 

13 0 
1 4 0 
1 5 0 
1 0 0 



[01] 
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[H2] 



[0 31 




me] 



[07] 




[Ell] 



[01 7] 




[HI 5] 



[02 7] 




[HI 9] 
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[121] 
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[B03O] 
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[03 3] 



[S3 4] 




